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Abstract 
There is a growing concern for ever increasing external debt stock of countries in the worldwide. Coupled with resent global 
crises, the sustainability and efficient use of external debt becomes more and more important. To this end, we have tested the 
hypothesis of external debt led growth hypothesis for the case of Turkish economy. Our result has confirmed that Turkey’s 
external debt both sustainable and efficiently used, at least for the last decade or so. The overall result proves also the reality of 
Turkish proverb “debt is a man’s whip”. 
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1. Introduction 
According to global debt clock of The Economist, the current global public debt stock is nowadays exceeding 
USD 53 Trillion. One of the measures of economic strength of a country is the debt burden given by the ratio of its 
public debt to the gross domestic product, GDP. A low level of debt burden is considered as an indication of healthy 
economic conditions. Public debt includes external debt to foreign investors as well as internal debt owed to 
citizens. Public debt can be incurred by any governmental body.  
The public debt to GDP ratios indicate how able a nation will be to pay off debts. Nevertheless it seems that its 
sustainability and management is of paramount importance. When the Eurozone was created in 1999, member 
nations were required a debt to GDP ratio of under 60 % to be allowed to join the currency so as the euro would 
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remain relatively stable. According the Table 1, it is interesting to note that Turkey performing good with its ratio 
well below the world and EU average, while Greece for example took the second place at the top of the list right 
after Japan with a ratio two times of the EU average. 
Table 1. A Selected List of Countries for External Debt to GDP Ratio by IMF in 2012. 
U. Kingdom 406 Norway 141 Korea, South 37 
Netherlands 344 Cyprus 129 Malaysia 31 
Belgium 266 N. Zealand 126 Pakistan 30 
Switzerland 229 Hungary 115 Indonesia 28 
Portugal 223 Italy 108 Turkmenistan 25 
Austria 200 U. States 106 Russia 23 
Sweden 187 Australia 95 S. Africa 23 
France 182 Japan 60 Bangladesh 23 
Denmark 180 Poland 47 India 20 
Greece 174 Israel 42 Mexico 20 
Spain 167 Turkey 40 Brazil 15 
Finland 155 Chile 38 Egypt 14 
Germany 142 China 37.5 Nigeria 5 
In the table above countries are listed by external debt, the total public and private debt owed to nonresidents 
repayable in internationally accepted currencies, goods, or services, where the public debt is the money or credit 
owed by any level of government, from central to local, and the private debt the money or credit owed by private 
households or private corporations based in the country under consideration. This should not be confused with 
public debts which can be seen under 'List of countries by public debt'. For the purposes of being informative, 
several non-sovereign international bodies are also included in the table. Note that while a country may have a 
relatively large external debt (either in absolute or per capita terms), it could be a "net international creditor" if its 
external debt is less than the total of the external debt of other countries held by it. In this regard, Norway, 
Luxembourg, Switzerland, China and others are net international creditors. 
From Table 1 we observe that Japan is drastically most risky country in the world due to having highest level of 
debt burden in the world. EU and World average is close to each other and around 80 % which is some 20 % higher 
than the sustainability threshold of 60 % envisaged by Maastricht criteria.  
A Turkish proverb says ‘debt is a man’s whip (motivation). From the mid-19th century on, Turkish officials 
adopted this saying as their motto and made a career out of foreign borrowing Birdal (2010). Public debt can play a 
vital role in the development endeavors of countries. The relationship between public debt and GDP is not clear-cut 
since it is paid off over many years and even altered or added to as time goes by. Therefore, the relationship between 
public debt and GDP is merely used to show the financial state of a nation. 
It would have been an interesting study to investigate whether there is a meaningful relationship between 
economic growth and debt burden of countries in a panel data analysis. However in the present study we are aiming 
at to investigate whether public debt burden has a positive impact on the economic performance of Turkey. 
 
2. Literature Review 
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Afonso and Jalles (2013) used panel data from 155 countries to assess the relationship between growth, 
productivity and government debt. Using growth equations they have evaluated simultaneity, endogeneity, cross-
section dependence, nonlinearities, and threshold effects. They found a negative effect of the debt ratio. Further they 
found that, for the OECD, the higher the debt maturity the higher the economic growth; financial crisis is 
detrimental for growth; fiscal consolidation promotes growth; and higher debt ratios are beneficial to TFP growth. 
Their empirical result has shown that the growth impact of a 10% increase in the debt ratio is − 0.2% (0.1%) 
respectively for countries with debt ratios above (below) 90% (30%), and an endogenous debt ratio threshold of 
59% can be derived. 
The paper of Checherita-Westphal and Rother (2012) studies the average impact of government debt on per-capita 
GDP growth in twelve euro area countries over a period of about 40 years starting in 1970. They foundthat a non-
linear impact of debt on growth with a turning point – beyond which the government debt-to-GDP ratio has a 
negative impact on long-term growth – at about 90–100% of GDP. Confidence intervals for the debt turning point 
imply that the negative growth effect of high debt may start already from levels of around 70 to 80% of GDP. 
Private saving, public investment and total factor productivity are the channels through which government debt is 
found to have a non-linear impact on the economic growth rate. 
According to Martin (2009), a government that cannot commit to future policy choices faces a trade-off that 
explains the level of debt. For each government, there is an incentive to increase debt and delay taxation, in order to 
reduce current distortions. However, inflating current prices lowers the real value of nominal debt and so there is a 
motive to reduce it now. Therefore the size of long-run debt will depend on the interaction of these two opposing 
incentives. Here the critical determinant is the willingness of households to substitute away from goods being taxed 
by inflation. His numerical simulations show that the model matches some qualitative and quantitative properties of 
U.S. policy variables, including the fact that wars are frequently financed with a mix of instruments. The relevant 
theory interprets the unusual post-World War II inflation and fast liquidation of accumulated debt is due to higher 
long-run debt and expenditure in the period leading the war. 
Easing the debt problem necessitates high-debt countries to generate significant trade and savings surpluses. If this 
aim is to be achieved quickly surpluses can only be built up through contractive economic measures with lower 
imports and investment. Alternatively, if there is more time available to deal with the problem, these surpluses can 
be built up, without sacrificing growth, through increases in exports and savings. This strategy can require new 
financing on the part of creditors until adjustment measures take effect. Debtor countries, on the other hand, will 
have to significantly improve their domestic performance. Domestic savings and exports should grow at fast rates. 
The productivity of capital and efficiency of resource use will also have to improve significantly. The paper of 
Selowsky and Van Der Tak (1986) provides a simple quantitative framework that identifies the critical values of 
these variables required for a successful outcome of a growth-oriented debt policy. 
3. Employed Methodology 
We will employ a mix of econometric and time series modeling approach, in the manner that initial model can be 
an econometric model and residuals might be modelled as an ARMA modeling. Such a two-step modelling 
approach can be specified as 
ttt uXY  E , tt )L(Bu)L(A H ,  T,,2,1t                            (1) 
 
Here tY  is the dependent variable, tX  is the vector of independent variables, E  is a vector of parameters, tu  is 
the random disturbance term,  
 
p
p
2
21 LaLaLa1)L(A    and qq221 LbLbLb1)L(B     
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are lag polynomials at appropriate p  and q  lengths and tH  is a white noise. For a stationary disturbance term tu , 
any ARMA modeling can be represented in short as )q,p(ARMA~ut . The estimation of this model can be 
handled with any econometric software. A recent version of Eview is employed in the present study.   
 
Econometric Model 
To test the “external debt led growth” hypothesis, we employ a constant elasticity model with a single explanatory 
variable, specifically,  
t1 u
tt eZAQ E                                 (2)  
 
where  tQ is the dependent variable, that is GDP, tZ is the explanatory variable, that is gross external debt, tu is a 
disturbance term, with zero mean and constant variance, not necessarily white noise at this stage. The parameter A  
is a measure of productivity, e is the natural log base 1E   is the constant elasticity of dependent variable with 
respect to independent variable. 
As the least squares estimation procedure possesses BLUE (best, linear, unbiased estimator) properties, we need to 
linearize the model (1). This nonlinear model can be linearized using log transformation as follows: 
t 1 t tln Q ln A ln Z uE                                  (3) 
Having redefined the variables as tt QlnY  , tt ZlnX  , and the intercept reparameterized as Aln0  E , the 
linear model will be given as 
tt10t uXY  EE                                (4) 
Such a linear regression model can be estimated using classical least squares method. Just after this stage, ARMA 
(Autoregressive Moving Average) modeling sets in. For ARMA stage, as a precondition, the residuals should be 
stationary in that, the mean, variance and autocovariances at any lag should be independent of time point, that is, 
they should be constant.  
ADF Unit Root Tests 
To establish the stationarity condition of residuals, an augmented Dickey-Fuller test can be handled using the 
auxiliary regression  
t
p
1j
jtj1t20t eetaae H'GJ'  ¦
 
                              (5) 
where te' is the first order difference of residuals. The variable t  represents the deterministic time trend, J  is the 
unit root coefficient. 0:H0  J  and 0:H0 J  are depicting a unit root and no unit root respectively.  
 
 
Cointegration Test 
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Johansen’s (1991) method of cointegration test considers a VAR of order p: 
tptpttt YAYAYAY H  2211                               (6) 
where tY  is a k-vector of non-stationary I(1) variables, and tH  is a vector of innovations. If we subtract the lagged 
vector of 1tY  from both side, it can be rewritten as: 
t
1p
1i
iti1tt YYY H*3'  ¦
 

                                            
(7) 
where ¦
 
 
p
1i
i IA3 , ¦
 
 
p
1ij
ii A* . If the coefficient matrix 3  has reduced rank kr  , then there exist 
rk u  matrices D and E each with rank r such that ED3 c  and tYE c  is stationary. Here r is the number of 
cointegrating relations (the cointegrating rank) and each column of E is the cointegrating vector. The elements of D 
are known as the adjustment parameters in the vector error correction model.  
Following Dogan and Karagoz (2014) we can say that, in case of k endogenous variables, each having one unit 
root, there might be at most k-1 linearly independent, cointegration relations. If there are no cointegration, standard 
time series analyses such as the (unrestricted) VAR can be imposed to the first-differences of the data. If there is 
only one cointegration equation in the system, in that case a single linear combination of the levels of the 
endogenous series 1c tYE  should be added to each equation in the VAR. If on the other hand, there are exactly k 
cointegrating relations, none of the series has a unit root, and the VAR may be specified in terms of the levels of all 
of the series. Each column in the E matrix gives an estimate of a cointegrating vector.  
The cointegrating vectors can be identified only when some arbitrary normalization is imposed. The time series 
can have nonzero means and deterministic trends and/or stochastic trends. Similarly, the cointegrating equations 
may have intercepts and deterministic trends. The asymptotic distribution of the LR test statistic for the reduced rank 
test does not have the conventional 2F  distribution and it depends on the assumptions of unit root model made with 
respect to deterministic trends.  
Granger Causality Test 
Correlation of variables does not necessarily imply rational causation between variables. In applied econometrics 
many strong correlations can be a spurious relationship. Granger Causality test is applied as bivariate unrestricted 
and restricted regressions of the form  
 
tmtmtmtmttt uXXYYYY   EEDDDD  1122110                                        
(8) 
     tmtmtt vYYY   GGG 110                               (9) 
 
for all given pairs of ( tX , tY ) series. The restricted F-statistics are expressed as the Wald statistics for the joint 
hypotheses   H0 : 01    mEE   which  literally means that X does not Granger-cause Y. Granger (1969) 
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performs a restricted F test for the null hypothesis of no causality. The test statistics 
)]/([:]/)[( KnSSEmSSESSEF uurcal   is for the restriction given by null hypothesis, where rSSE  and uSSE  
are the restricted and unrestricted regressions’ residual sum of squares, m, n and K are the number of restrictions, 
observations and the number of parameters in the full model respectively. We can reject the null hypothesis if 
Kn;mcal FF ! . 
 
4. Empirical Findings 
Data set was obtained from Central Bank of Republic of Turkey, Electronic Data Delivery System, for the 
variables Gross External Debt, GED, and Gross Domestic Product, GDP. Time span of the longest quarterly data 
was 1998:Q1 and 2013:Q1. External debt is in USD, the GDP is in TL. The first treatment of variables was log 
transformation. Resulting time series are drawn in Figure 1 below.  
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            Figure 1. Time series Plot of log variables GDP and GED. 
From a quick examination of the time sequence in Figure 1, we see that there is an obvious trend which is a breach 
of stationarity. Moreover we can observe the co-movement of these two variables that can be a precondition for a 
long-run relationship or cointegration. To reach a concrete result about the stationarity of these series we conduct a 
set of unit root tests. Test results are presented in Table 2 below. 
Table 2. The Unit Root Test Results. 
Series ADF Statistics MacKinnon one-sided prob. DW for ADF regression 
lnGDP -2.559337 0.2999 2.115403 
lnGED -2.247099 0.4556 1.981289 
DlnGDP -6.984529 0.0000 2.063831 
DlnGDP -2.336835 0.0200 1.998030 
Note: Test critical values  are 1 % level -4.115684, 5% level -3.485218 and 10 % level -3.170793 
In the upper panel of the table we see that both series are non-stationary at levels as MacKinnon one-sided 
probability values exceed 5 % significance. In the lower panel same test handled for the first differences of the 
series. This time we see that null hypothesis of non-stationarity or unit root process is rejected. For all four auxiliary 
regressions the reported Durbin Watson autocorrelation statistics are around 2 which is an indication of reliability 
for ADF regressions.  
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The next step should be an evaluation of the time series at hand for the existence of cointegration. Prior to this 
stage a scatter plot of two series can give us a preliminary idea. In figure 2 we present such a graph. 
16.4
16.6
16.8
17.0
17.2
17.4
11.2 11.4 11.6 11.8 12.0 12.2 12.4 12.6 12.8 13.0
 
          Figure 2. The Scatter Plot of Logaritmic GDP versus Logaritmic GED 
In figure 2, with a few outliers, the linear relationship between variables can easily be observed. With this visual 
expectation in mind, we can consider the more objective analysis of cointegration in terms of some tests. We have 
employed Johansen Cointegration analysis. According to Table 3 below, the null hypothesis of no cointegration is 
rejected at 1 % significance level, while the null hypothesis of “at most 1” is not rejected at 5 % significance level. 
We have not reported Maximum Eigenvalue test result because of the fact that in the case of two variables trace and 
maximum eigenvalue tests are identical.  The existence of a cointegration relationship means there must be a long 
run relationship between two variables.  
Table 3. Cointegration Test Results. 
Unrestricted Cointegration Rank Test (Trace) 
Hypothesized  Trace 0.05  
No. of CE(s) Eigenvalue Statistic Critical Value Prob.* 
None 0.248270 28.24133 18.39771 0.0015 
At most 1 0.162719 10.83330 3.841466 0.0010 
* MacKinnon-Haug-Michelis (1999) p-values.  
 
Cointegration analysis warrants the establishments of any linear econometric relationship on the levels of the 
series. However a further test of causality can reveal the direction of the relationship to be established. Here in Table 
4 we present Granger causality results. 
Table 4. Granger Causality Test Results.  
Null Hypothesis Lags Obs F-Statistic Prob. 
 lnGDP does not Granger Cause lnGED 1 63 1.61077 0.2093 
 lnGED does not Granger Cause lnGDP 1 63 25.5441 0.0000 
 lnGDP does not Granger Cause lnGED 2 62 0.46860 0.6283 
 lnGED does not Granger Cause lnGDP 2 62 40.8405 0.0000 
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Granger tests for lag 1 and 2 confirm a unidirectional relationship from Gross External Debts to Gross Domestic 
Product. All previous findings entitle us for a long run econometric model of constant elasticity. Below in Table 5 
we have preliminary model with good quality in terms of its significance of parameter estimates. 
Table 5. The Estimation of Long-run Relationship. 
Model Coefficient Std. Error t-Statistic Prob. R-square DW 
C 11.58983 0.300028 38.62814 0.0000 0.843455 1.772138 
lnGED 1.439913 0.366679 3.926901 0.0002   
lnGED(-1) -1.002197 0.366347 -2.735653 0.0082   
C 11.69760 0.466402 25.08051 0.0000 0.877618 1.971294 
lnGED(-1) 0.431642 0.038465 11.22162 0.0000   
MA(1) 0.775526 0.080655 9.615320 0.0000   
C 11.60239 0.433976 26.73508 0.0000 0.886378 2.050539 
lnGED 0.438547 0.035757 12.26449 0.0000   
MA(-1) 0.726229 0.088269 8.227419 0.0000   
Here the resulting residuals should be stationary. The calculated ADF test was -3.467206 with p value of 0.0008 
and critical values for 1, 5 and 10 % levels were -2.610192, -1.947248 and -1.612797 respectively. This is a clear 
indication of stationarity for residuals. At this stage time series modeling for residuals sets in. From the ACF and 
PACF for the residuals drawn but not reported here we have observed that there are positive and negative spikes at 
every four lags which can be considered as an indication of seasonal behavior. To grasp this seasonal behavior we 
have made trials with several ARMA models.  
We have three panels for three different models. All the reported models are acceptable in terms of their 
significance of coefficients even in 1 % level and their high level of determination coefficients. DW statistics being 
reasonably close to 2 means that there is no autocorrelation structure left in the residuals. When we have faced such 
competing models, the best model will be the one having the minimum AIC value. In this sense the model in the last 
panel overperforms the other two. 
5. Conclusions 
It is interesting to conclude that the Turkish proverb saying that “Debt is the whip of man” proven to have ground 
in reality. In fact the empirical results in this study are indicative of a significant relationship between the economic 
growth and public debt. According to the best performing model, Turkish economy has a boost of 2 % growth rate 
from the out-of public debt sources. Both internal and external debts have a positive immediate effect of 0.18 and 
0.40 % effect on the economy. From the sign of coefficients we conclude that short run effects represented by a one-
year lags are negative for both internal and external public debts.  Only external debts have a significant positive 
long run effect on the economic growth of Turkey. In the long run, 1 % increases in external debt cause a 0.47 % 
increase in the rate of economic growth.  
This study has established the ground for “the debt led growth hypothesis”, or DLG hypothesis in short, which is a 
unique study in the literature. From this result it would be promising, to undertake a research for a group of country 
to check whether the DLG hypothesis is a universal theory or not. In a separate study we are aiming at a panel data 
analysis of the same hypothesis. 
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